Is Fed Policy Still Relevant for Investors?
Investment professionals have long considered monetary policy in evaluating investment decisions. Federal Reserve policy announcements and actions are scrutinized by market participants in an attempt to determine the impact that policy actions will have on security prices. Siegel (1994) notes that the majority of fundamental and technical analyses rely to some extent on monetary policy indicators. Several studies document a systematic relationship between long-term security returns and previous changes in Fed policy. In particular, the results indicate that Fed changes that "tighten monetary policy" are frequently associated with relatively poor subsequent return performance, while changes that "loosen monetary policy" generally coincide with favorable subsequent market performance. This evidence is consistent with the practitioner's view that monetary policy has an important impact on security returns (e.g. Martin Zweig in
Winning on Wall Street).
Although numerous studies document the relationship between monetary policy and security returns, the relevance of monetary conditions in investment analysis is still debated. Recently, Durham (2003) argues that the relationship between security returns and monetary policy was an anomaly that has more recently been arbitraged away.
We believe that additional analysis is warranted before accepting this conclusion. When testing for a relationship between security returns and monetary policy, previous studies have focused on either time-series returns or on cross-sectional differences in returns.
We believe that an adequate assessment of the relationship requires examining the two dimensions of returns (cross-sectional and time-series) jointly. Economic theory suggests that firms with a particular set of attributes will be relatively invariant to changes in monetary policy, while for other firms monetary conditions will be a prominent factor in determining performance. In examining time-series returns, previous studies have generally failed to consider the cross-sectional variation in sensitivity to monetary policy changes, and thus may have mischaracterized the impact monetary conditions have on stock returns. 1 The purpose of this analysis is to determine the robustness of the relationship between monetary policy and stock returns. We examine the strength of the relationship by evaluating both its cross-sectional and time-series consistency. The cross-sectional consistency is evaluated relative to three alternative characteristics: investment "style,"
industry affiliation, and country of incorporation. These are common classifications used by investment professionals in designating portfolio selection criteria. Finally, in order to best gauge the time-series consistency of the monetary policy influence, we evaluate stock performance in each monetary environment. Without separately evaluating each monetary environment, extreme returns in a single environment may lead to an unjustified conclusion.
Related Research
There has long been a keen interest in the relationship between business conditions, monetary conditions, interest rates, and security returns. For example, nearly twenty years ago, Arnott and Copeland (1985) examined the effectiveness of alternative valuation models across periods characterized by differing economic conditions and 1 We use the terms "monetary period" and "monetary environment" interchangeably to describe periods in which the Fed is following either an "expansive" policy or a "restrictive" policy. interest rates.
2 Empirical studies present strong evidence supporting the prominent role that monetary policy plays in the determination of security returns (see as examples Patelis (1997) , Thorbecke (1997) , and Jensen, Johnson and Mercer (1997) underlying risk factor that drives security returns, it is reasonable to expect that certain types of securities should exhibit a higher-or lower-than-average sensitivity to changes in monetary conditions. Gertler and Gilchrist (1994) argue that small firms have greater exposure to changes in monetary policy because they are generally less wellcollateralized, and thus, should be impacted more by changes in credit conditions induced by Fed policy changes. Jensen, Johnson, and Bauman (1997) suggest that monetary policy has a bigger influence on industries that are more reliant on consumer spending, while Nowak (1993) argues that changes in monetary conditions will influence firms that are more reliant on import/export conditions.
2 One model that has recently received a great deal of attention in the financial press is the "Fed model," which compares the market earnings yield to the yield on ten- Several recent studies identify differences in cross-sectional returns associated with monetary conditions. In particular, cross-sectional dispersion in return patterns is identified across countries (e.g., Conover, Jensen, and Johnson (1999) ), across industries (e.g., Thorbecke (1997) ), and across market capitalization and "value/growth" characteristics (e.g., Jensen, Johnson and Mercer (1997) and Jensen and Mercer (2002) policy periods are identified by an "E" ("R"), and as indicated previously, are determined based on directional changes in the Fed discount rate. A restrictive policy environment is a series of a discount rate increases, whereas an expansive policy period is a series of discount rate decreases. The number of trading days per monetary period indicates that the policy periods are generally several months in duration, which supports the view that the Fed signals its long-term policy intentions with changes in the discount rate. The shortest policy period is 69 days, while the longest is 936 days (the average, which is not reported, is 447 days). In the "Number of Rate Changes" column, only four of the 21 periods were single rate change periods, indicating that the majority of Fed rate changes are in the same direction as the previous rate change i.e. they represent a continuation of the policy previously established by the Fed. This suggests that the Fed tends to employ a gradual approach to adjusting the discount rate. The "Speed" variable also suggests that there was a gradual adjustment in the discount rate. Specifically, "Speed" identifies the average change per day (in basis points) in the discount rate during each monetary period.
In all but three cases, the adjustment was less than a basis point per day. Overall, the data in Table 1 supports the view that the Fed applies a deliberate, gradual approach to conducting monetary policy.
The empirical analysis is separated into two alternative segments. In the first segment, we evaluate the time-series returns to a broad stock market index to determine the temporal consistency of the aggregate return pattern. The second segment of the analysis focuses on the strength and temporal consistency of returns across three different cross-sectional dimensions: investment strategy, sector of operation, and country of incorporation. In particular, we evaluate returns across time for six alternative investment strategies, ten alternative sector indexes, and six alternative country indexes.
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Unlike previous studies, we rely on daily returns and are careful to include only complete monetary policy environments in our analysis. Tables 5 and 6 , is not available until 1973. Therefore, the sub-periods are selected to correspond with the availability of these data and to allow for a relatively even split of policy periods in the post-1973 period. In addition, the sub-periods are defined to avoid splitting any of the twenty-one monetary periods across sub-periods.
Results for the full sample period clearly indicate the superior investment performance of the stock market during expansive monetary policy periods. Table 2 and other tables) were calculated assuming unequal variances. attractiveness of expansive policy periods. An F-test confirmed the statistical significance of the difference in variance.
The sub-period results indicate that the average return difference has decreased over time with the difference falling from 24.18% and 21.92% per year in the two earlier periods to 14.42% per year in the most recent sub-period. This observation is consistent with Durham's (2003) claim that monetary conditions have become a less important consideration in more recent periods.
9 Several aspects of the data, however, suggest that monetary conditions remain an important factor. First, the 14.42% annual return difference reported in sub-period 3 is highly economically significant, and is statistically significant at the 7% level. 10 Second, the lower return difference in sub-period 3 is a onesided phenomenon. Specifically, the smaller difference results from a higher-thanaverage return experienced during restrictive monetary policy periods, while there is little change in the average return during expansive periods. Third, the difference in standard deviations is considerably larger in sub-period 3 than the average difference, which contradicts the argument that the performance pattern has diminished. Table 2 reports yields for three-month T-bills corresponding to the full period and each of the three sub-periods. 11 Although stock returns are substantially higher during expansive monetary policy periods relative to restrictive policy periods, the 9 While not reported, we also evaluated return differences using Durham's (2003) sub-period of 1986-2000. In contrast to Durham, who used monthly returns, we used daily returns. While Durham reported that returns were not significantly related to monetary conditions for the 1986-2000 period, using daily returns we find an annual return difference of 12.80% with a p-value of 0.10. Thus, the use of daily returns improves the precision and results in the identification of a return difference that is economically meaningful and marginally statistically significant. 10 To test whether monetary conditions had a different relationship with returns in the three alternative subperiods, we estimated a regression with sub-period interaction dummies. The coefficients on the subperiod interaction dummies were not significant at the 10% level, which also supports the claim that the relationship was not significantly different across the three sub-periods. 11 The three-month T-bill yields are obtained from Thomson Datastream. The rates are calculated as the midpoint between the bid and offered rates.
Panel B in
opposite relationship exists with short-term Treasury yields. Treasury yields are significantly higher in restrictive relative to expansive policy periods for the full period and each of the sub-periods. Further, the difference in yields is larger than average in sub-period 3, which again is inconsistent with the argument that monetary conditions have become a less important factor for security returns.
The results from Panels A and B together indicate that stock returns were below the three-month T-bill yield during restrictive monetary periods for the first two subperiods (3.60% vs. 4.95% and -1.54% vs. 9.52%). Further, restrictive period stock returns were only 0.21% higher (6.58% -6.37%) than the T-bill yield during the third sub-period. In contrast, stock returns exceeded T-bill yields during expansive monetary environments by 23.50%, 12.98%, and 16.02% for sub-periods 1, 2, and 3, respectively.
This evidence also contradicts the claim that the security return patterns associated with monetary conditions have ceased to exist, or diminished, in the most recent time period. Table 3 provides a more thorough analysis of the time-series relationship, as the returns and standard deviations for each of the twenty-one monetary periods are reported.
The performance for restrictive policy periods is presented in the left half of the Table, while the right half reports the data for expansive policy periods. The results in Table 3 demonstrate an impressive consistency in the return patterns. The minimum return in any expansive policy period is 13.64% (policy period 18), which exceeds the return in all but three of the restrictive periods. Furthermore, there are four restrictive policy periods with negative raw returns and two other periods where the return is below 4%. In general, the results in Table 3 Table 3 , coupled with the results in Table 2 , support the 12 Policy period 19 represents an unusual period because, in contrast to previous restrictive periods when the Fed had a propensity to apply an overly restrictive monetary policy, the Fed was able to orchestrate a "soft landing" for the economy. The unusual character of this period is supported by an October 30, 1995 article in Business Week (pg. 31-32) entitled "The Fed's Soft Landing has Room to Glide," which marvels at the Fed's ability to short-circuit inflationary pressures without damaging the expansion that was in place.
Further evidence of the uniqueness of this policy period, from an investor's perspective, is provided by a Barron's article (pg. MW3-MW5) on February 27, 1995 entitled, "The Trader: Charmed by Greenspan and Soft-Landing Fever, the Dow Breaks Through to the Other Side." The article notes that the market reacted in "stunning fashion" to Greenspan's testimony indicating that economic growth was slowing to a sustainable level and inflation was under control. This evidence suggests that policy period 19 was atypical of restrictive policy periods. 13 To assess the influence of policy period 19 on Durham's 1986 Durham's -2000 sub-period findings, we also calculate the statistics without including period 19. Without period 19, the annual return difference for the 1986 through 2000 period increases from 12.80% to 17.82% and the p-value falls from 0.10 to 0.07. Therefore, we can conclude that the combination of using monthly returns, a small sample of policy periods, and the inclusion of policy period 19 causes the monetary policy pattern to diminish substantially.
proposition that the relationship between returns and monetary policy remains strong in the more recent periods. Table 4 presents mean stock returns in expansive and restrictive monetary policy environments for six investment strategies that focus on market capitalization (size) and value-versus-growth. 14 We report both mean returns and return differences for the full period (all twenty-one monetary environments). The full period data is reported in the first three columns of the table. For conciseness purposes, we report only return differences for the three sub-periods. Return differences are calculated as the mean return in expansive periods minus the mean return in restrictive periods. The differences in returns for the three sub-periods are reported in the final three columns of the table.
Cross-Sectional Consistency in Monetary Policy Related Return PatternsInvestment Strategy Returns
Though the return differences are economically large in all cases, the smallcapitalization portfolios exhibit much larger differences. The mean return differences for the three small-cap portfolios are economically and statistically significant in each of the sub-periods, which strongly support the continued relevance of monetary conditions. The more prominent pattern displayed by the small-cap portfolios supports the claim by Gertler and Gilchrist (1994) that small firms are more sensitive to changes in credit conditions. This observation is consistent with the findings of Jensen and Mercer (2002) who show that the small firm effect is dependent on Fed policy. Finally, the stronger small-firm pattern is also consistent with the results of Arnott and Copeland (1985) who 14 The six portfolios are the intersection of two portfolios formed by sorting firms on size (market equity) and the ratio of book equity to market equity (a proxy for value/growth). The portfolios consist of NYSE, AMEX, and NASDAQ stocks. We thank Kenneth French for making this data available to researchers.
show that smaller companies are more adversely impacted by high real interest rates. As with previous results, the return differences are smallest in the most recent sub-period, but again the unusual performance in policy environment 19 plays an important role in this observation.
The findings in Table 4 suggest that investment professionals should consider changes in monetary conditions and the sensitivities of alternative securities to these changes when making investment decisions. Theory suggests that small firms are more sensitive to changes in monetary conditions, and the results clearly demonstrate that such a relationship has prevailed through time. Although the return differences for two of the large-cap portfolios ("Big") are not statistically significant in the most recent sub-period (policy periods 16-21), we note that the annualized return differences (12.92%, 13.36%, and 9.35%) would be considered substantial by most investment professionals. Again, the relatively small sample size of monetary policy periods combined with the high volatility in daily returns makes statistical significance a very high hurdle. Table 5 reports mean returns for the ten alternative S&P sector indices. 15 Industry return data was available starting in 1973, which made it necessary to exclude the first eight monetary policy periods. Therefore, Table 5 reports results for the most recent thirteen monetary periods. Following a similar presentation pattern to the one adopted in Table 2 , we report returns for the entire data set available (monetary periods 9 through 21) and two sub-periods (9 through 15 and 16 through 21). 15 The returns for the sector indices were obtained from Thomson Datastream and are value-weighted.
Cross-Sectional Consistency in Monetary Policy Related Return Patterns -Industry Returns
The findings indicate a high degree of cross-sectional consistency in the relationship between monetary conditions and stock returns. Using the data for all policy periods, the return differences are consistent across all ten sectors and statistically significant for eight of the sectors (at a 10% significance level). In particular, the return patterns are most prominent for the cyclical sectors and least pronounced for the defensive sectors. The most prominent pattern in returns is reported for the Cyclical Consumer Goods sector with annualized returns of 25.46% during expansive periods and -8.96% during restrictive monetary periods; a difference of 34.42%. The return differences for the Information Technology sector and Cyclical Service sector are comparable at 31.55% and 26.63%, respectively. The economic significance of these return differences is irrefutable. Furthermore, the t-statistics indicate that the differences are also highly statistically significant. 16 The findings support the proposition that the prospects for cyclical stocks are closely linked to monetary policy and its influence on economic activity.
The return patterns across the ten sectors are both prominent and display a high degree of consistency, which provides strong support for the relevance of monetary conditions. In addition, the results are highly consistent with economic theory in that sectors that are considered to be more closely linked with general business conditions display the most pronounced patterns, whereas those sectors that are viewed to be relatively invariant to changes in business conditions display relatively weak patterns. 16 While not reported in the table, it should be noted that the variance of returns was significantly higher (confirmed by F-tests) in restrictive monetary periods relative to expansive periods for each of the ten sectors. Therefore, the superior return performance in expansive periods coincided with favorable risk, which strengthens the claim that expansive monetary periods tend to coincide with superior investment performance.
The sub-period results, reported in the final two columns of the table, indicate that the industry patterns have also been remarkably consistent over time. The return differences are smaller in the latter period, which is consistent with Durham's (2003) evidence. The return differences, however, remain statistically significant, at the 10% level, for six of the ten sectors. Further, the economic significance of the return differences in sub-period 3 is impressive, as the differences exceed 14% per year for seven of the ten sectors. This evidence strongly contradicts the notion that monetary conditions are no longer linked to stock returns.
For nine of the ten sectors, the return differences in the third sub-period were smaller than average, however, the risk differences for all ten indices were actually larger in sub-period 3 (while not reported, the average difference in the standard deviations increased from 1.4% to 5.0%). Therefore, as with the standard deviation results in Table   2 , there is evidence that monetary policy has recently become more important with respect to stock market risk.
Overall, the results in Table 5 Consistent with our prior evidence, we find that international stock returns display pronounced patterns linked to U.S. monetary conditions. This is not surprising given the global influence of the U.S. economy. The return differences in Table 6 are economically large, ranging from a high of 22.09% for Asia to a low of 18.47% for the Americas, and are statistically significant for all six indices. The sub-period results again suggest that the return patterns have diminished somewhat in the most recent sub-period.
However, all six indices report statistically significant return differences in the full period as well as both sub-periods.
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Summary and Conclusions
17 The six indices are from Thomson Datastream and are value-weighted. The indices are comprised of the largest stocks in each country. 18 The Table 6 return differences for the U.S. index in the two sub-periods differ slightly from the differences reported in Table 2 (21.32% vs. 21.92% and 14.86% vs. 14.42%). The difference in the results is attributed to the different indexes that were used for the two separate analyses, the CRSP NYSE/AMEX/NASDAQ value-weighted total return index for Table 2 and Thomson Datastream index for  Table 6 .
This study provides a rigorous evaluation of the relationship between U.S. 
